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The authors report a rare meningioma–primary cerebral B
cell lymphoma association that occurred in an insulin-
dependent type-I diabetic woman. The woman was initially
operated on because of meningothelial meningioma of
the fronto-basal region, and 2 months later showed a
primitive-non-Hodgkin B cell lymphoma, localized in the
same area as the meningioma. The published literature on
the meningioma–primary cerebral lymphoma association
is revised.
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INTRODUCTION
 
Synchronous multiple intracranial tumors especially occur
in metastases and in CNS lymphomas where they are
observed in 20–50% of the cases.
 
1
 
 Conversely, only less
than 10% of the patients with meningioma or glioma,
among the most common primary intracranial tumors,
show multiple lesions, whereas, the association of different
primary tumors and the association of metastases with pri-
mary tumors have rarely been reported.
 
2–24
 
We describe a case of meningioma–primary cerebral
lymphoma association that occurred in a patient initially
operated on because of meningioma and some weeks
later showed an histologically confirmed primitive-non-
Hodgkin B cell lymphoma, localized in the same area as
the meningioma.
 
CLINICAL HISTORY
 
A 67-year-old female was admitted to the Neurosurgical
Service  (Careggi  Hospital,  Florence,  Italy)  with  a  2
to 3-week history of progressive memory impairment and
confusion. At admission, neurological and motor exa-
mination did  not  show  evidence  of  additional  important
signs.  The patient was hypertensive and affected by
insulin-dependent type-I diabetes. Cerebral computed
tomography (CT) revealed a mid-line 4-cm lesion in the
fronto-basal region involving the olfactory grooves, and
particularly extending in the left frontal lobe. The lesion
showed slight perilesional edema and moderate and homo-
geneous contrast enhancement. Two small infiltration-like
areas were recognised (Fig. 1). Preoperative diagnosis was
meningioma. The lesion was surgically removed. A distinct
cleavage plane from nervous parenchyma was identified.
Surgical excision was pronounced as macroscopically com-
plete by the surgeon.
Histopathological examination of the entire surgical
specimens revealed a meningothelial meningioma. The
tumor was composed of uniform round-oval cells occa-
sionally forming lobules and having oval nuclei with
frequent clear inclusions. Some psammoma bodies were
visible. Necrosis was absent and the mitoses were excep-
tional (Fig. 2). At the immunohistochemistry (standard
streptavidin-biotin peroxidase method) the lesion was epi-
thelial membrane antigen (clone PGM1 Dako, Glostrup,
Denmark; 1:50 dilution; microwave antigenic enhance-
ment) and vimentin (clone V9 BioGenex, San Ramon, CA,
USA; 1:2000 dilution; microwave antigenic enhancement)
positive.
The patient’s postoperative course was uneventful with
complete neurological recovery. Because of the histologi-
cal diagnosis of benign meningioma and because of the
gross total surgical resection, no further therapy was rec-
ommended and no immediate postoperative radiological
controls were planned. Neurological examination 1 month
after the surgery was negative.
One month later the patient was again admitted to the
hospital because of severe neurological deterioration. CT
and MRI showed two contiguous lesions localized in the
same area as the first tumor: a bigger lesion at the cerebral
falx level adherent to the left orbital roof associated with
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hyperostosis of the sphenoid ridge, and a smaller lesion in
the left capsular area showing a more intense contrast
enhancement (Fig. 1). A stereotactic biopsy of the bigger
lesion was obtained.
Histopathological examination revealed a B-cell lym-
phoma. A proliferation of pleomorphic large centroblast-
like cells showing mitoses, necroses, and hemorrhagic
infiltrate was present. Frequently, the neoplastic cells were
organized in an angiocentric pattern forming pseudopapil-
lary structures (Fig. 3). Immunohistochemistry showed a
prevalent CD45 (clone 2B11, PD7/26 Dako; 1:400 dilution;
microwave antigenic enhancement) and CD20 (clone L26
Dako; 1:400 dilution; microwave antigenic enhancement)
positive cells (Fig. 3). Occasionally, CD3 (polyclonal,
Dako; 1:50 dilution; microwave antigenic enhancement)
positive cells were also visible (Fig. 3).
Steroid and chemo therapy (methotrexate) were given
and consequent reduction of the lesion was documented
(Fig. 1). Clinical and radiological examinations didn’t
reveal any abnormal findings in other systems, in particular
no lymphadenopathy.
The patient was alive 6 months after the first admission.
 
DISCUSSION
 
Multiple primary brain tumors of different histogenesis
can be found in the setting of phacomatosis or cranial
radiotherapy.
 
11,16,24
 
 In contrast, the association of two (or
more) different primary intracranial tumors not related to
phacomatosis or radiotherapy is rare with an annual inci-
dence in the general population that has been calculated as
much less than one per million.
 
16
 
Specific definitions are used to indicate the insurgence
of more tumors: collision or combined tumors are those
with infiltration of a tumor by a different tumor; tandem or
coincidental tumors are synchronous tumors of different
histogenesis in contiguous or far areas.
 
3,18–20
 
Several hypotheses have been suggested to explain the
presence of different multiple primary intracranial tumors
in patients without phacomatosis and radiotherapy. A
locally acting oncogenic factor or an irritative effect of a
tumor inducing the growth of another neoplasm have been
suggested as possible explanations.
 
11,16
 
 Nevertheless, the
observation that the most common association of primary
 
Fig. 1
 
(A,B) Meningioma, CT with administration of con-
trast medium. Mid-line 4 cm lesion of the fronto-basal region
showing two small infiltration-like areas. (C,D) Lymphoma,
MRI with administration of contrast medium. A bigger lesion
at the cerebral falx level and a smaller lesion in the left cap-
sular area shoving a more intense contrast enhancement.
(E,F) Control during steroid and chemo therapy, CT with
administration of contrast medium; reduction of the lesions is
appreciable.
 
Fig. 2
 
Meningothelial meningioma, uniform round-oval cells
having oval nuclei with frequent clear inclusions.
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tumors of different types is between meningioma and
glioma, two of the most frequent intracranial tumors, has
been suggested as a purely coincidental event.
 
11
 
Meningioma is a common and generally benign slow-
growing tumor. The majority of meningiomas are int-
racranial or spinal, although ectopic cases have been
exceptionally reported in almost all organs. Radiation
exposure,  genetic  factors,  particularly  neurofibromatosis-2
(NF2),  and  hormonal  factors  have  been  implicated  in
its  development  and  growth.  Meningiomas  exhibit  a
wide  range  of  histologic  patterns,  besides  meningo-
thelial, fibrous and transitional meningiomas (the most
common subtypes), many variants, inclusive of the
lymphoplasmacyte-rich meningioma, have been identified.
Multiple meningiomas are frequently observed in NF2-
affected patients, whereas they occur in less than 10% of
sporadic cases.
 
1
 
 The most common associations comprising
the meningioma are meningioma-glioma and meningioma-
pituitary adenoma that are reported 41 and 36 times,
respectively, in the published literature.
 
3,11,25–34
 
Intracranial lymphoma is a relatively rare disease
including secondary involvement of the nervous system in
systemic lymphoma and primary central nervous system
lymphoma (PCNSL). PCNSL commonly belongs to the
group of the non-Hodgkin B cell lymphomas. People in a
immunosuppressive state have a higher risk of contracting
this tumor but an increased incidence has also recently
been reported in the immunologically normal population.
 
1
 
EBV, a human gamma herpes virus, has been implicated in
the genesis of cerebral lymphoma in immunodeficent as
well as in some immunocompetent people.
 
13
 
Primary intracranial lymphomas might show singular or
multiple lesions but it is rare that they are described in con-
currence with other intracranial tumors. To the best of our
knowledge only eight cases of primitive intracranial lym-
phoma in association with other intracranial malignancies
have been reported.
 
6,7,10,13,15,22,23,35
 
 In three of these cases
lymphoma was associated with a glioma (one oligodendro-
glioma, one astrocytoma, one glioblastoma) and in five
with a meningioma.
These five cases of meningioma–primary cerebral lym-
phoma association affected adult people (38, 49, 56, 62, and
80 years old) with a female predominance (female, four
cases; male, one case). In four cases, meningioma and pri-
mary cerebral lymphoma were simultaneously diagnosed
and arose in different areas. In the remaining case a left
frontal lobe meningioma was diagnosed and surgically
excised first and, successively, in the same area a second
tumor, which proved to be a brain lymphoma, was
operated.
The cause and the pathogenesis of associated
meningioma–lymphoma is unclear. However, as meningi-
omas are common and slow-growing intracranial neo-
plasms, the possibility of their concurrence with a second
brain tumor might increase.
 
23
 
 In contrast, an irritative
effect of meningioma facilitating the insurgence of lym-
phoma cannot be excluded in cases in which the two lesions
occurred in succession in the same area.
 
22
 
The recognition of multiple intracranial tumors and
their clinical presentation might depend on the sensitivity
of the diagnosts used.
 
21
 
 An early radiological identification
of multiple cerebral tumors in the same patient is impor-
tant for the correct therapy. MRI, because of its sensitivity,
can be decisive in recognizing smaller lesions or lesions
located in the posterior fossa that are not visible on CT.
Nevertheless, there can be difficulty, especially when the
lesions are adjacent.
Regarding our current case, even if some unclear
radiological aspects (the two infiltration-like areas) were
already present in the first CT scan, the adjacent localiza-
tion of the two lesions could be the cause of the retar-
dation of the radiological recognition of lymphoma.
However, the surgeon and pathologist did not note, mac-
roscopically or histologically, any pathological tissue in
 
Fig. 3
 
B-cell lymphoma, pleomorphic
large cells proliferation frequently
showing an angiocentric pattern (A).
The majority of the cells were CD20
positive (B). Rare CD3 positive cells
were present (C).
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addition to meningothelial meningioma. Therefore, it
remains unclear if the lymphoma was already present at
the time of the diagnosis and of the surgical excision of
the meningioma.
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